Introduction  by Mauduit, Christian




The present volume contains a selection of papers presented during the eighth 
“Journees Mathematiques-Informatique”. Since 1982, these “Journees” have been 
bringing together every year mathematicians and computer scientists working within 
the common part of these fields. They allow people who contribute to the develop- 
ment of fundamental mathematical notions useful to computer sciences to meet, 
exchange views and ask questions which may initiate new mathematical methods. The 
eighth “Journees” which took place at the CIRM at Luminy in Marseille from 19th to 
21st October 1989 provided an interesting survey of today’s discrete mathematics. 
One of the first pioneer of this kind of mathematics is certainly Axe1 Thue. In 1906 
and in 1912, he wrote two papers in which he asked and solved a completely new 
question for which he a priori did not know whether to stress more the combinatorial, 
logical or arithmetical aspect: to find infinite words on a finite alphabet satisfying 
some combinatorial properties; e.g. some square-free words on the alphabet {a, b, c}. 
In the introduction of his second paper, Thue underlines the interest of asking difficult 
questions solely for the mathematical development without caring about their ap- 
plications. He was far away from the several fields in which the objects he aimed to 
study could occur: “Fur die Entwicklung der logischen Wissenschaften wird es, ohne 
Riicksicht auf etwaige Anwendungen, von Bedeutung sein, ausgedehnte Felder fur 
Spekulation iiber schwierige Probleme zu finden. Wir werden hier in dieser Abhand- 
lung einige Untersuchungen aus einer Theorie iiber Zeichenreihen, die gewisse Beriih- 
rungspunkte mit Zahlentheorie darbietet, mitteilen.” 
Yet, the concepts he introduced reappeared quickly in various mathematical 
contexts. In particular, to prove the existence of nonperiodical recurrent geodesics on 
certain surfaces with nonnegative curvature, Marston Morse in 1921 arrived at that 
same problem and built one of the infinite words Thue had studied before. In 1968, to 
solve Burnside problem for finitely generated groups, Sergei Adian and Piotr Novikov 
were also led to the construction of square-free words. This list is even longer if we 
evoke the intervention of numerous analogous constructions in number theory, 
harmonic analysis, ergodic theory and geometry. In fact, the words of ThueeMorse 
are at the core of a great number of problems in discrete mathematics. 
In this issue, they occur in three papers studying the arithmetical and combina- 
torial properties of certain discrete dynamical systems; namely, the papers of 
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Jean-Paul Allouche, Patrick Morton and Jeffrey Shallit, of Zhi-Xiong and Zhi-Ying 
Wen, and of Sebastien Ferenczi (containing a new proof of the fact that the 
Thue-Morse sequence is of rank 2). The actual developments of symbolic dynamics in 
connection with number theory (cf. the papers of Christiane Frougny and of Wen) and 
ergodic theory (cf. the papers of Ferenczi, of Dominique Perrin and of Antonio 
Restivo) introduce new combinatorial objects whose Thue-Morse words constitute 
the most simple prototype. The underlying notions of these objects are transductors 
and coding systems. In the papers by Gilles Lachaud and by Kishan Mehrotra and 
Patrick Sole, methods stemming from algebraic geometry on finite fields and from 
probability theory are applied to the study of error-correcting codes. The study by 
Patrick Dehornoy, located at the intersection of monoid theory and logic, describes 
an algorithm solving the words problem in free autodistributive structures. 
Logic and its applications to programming, another type of mathematics applicable 
in computer science, were also discussed during the meeting. Since the works of Erret 
Bishop and of Nicolas-Govaert de Bruijn, there has been a renewed interest in 
applications of constructive mathematics in logic programming. Being aware that 
a constructive proof implicitly contains some numerical information, the idea is to 
extract from it a program in the form of a term of lambda calculus. Parallel to the 
theoretical study of some typed lambda calculus, Jean-Yves Girard and Jean-Louis 
Krivine have recently constructed a programming language which should lead to 
a more extended system for assisted programming. The papers of Didier Galmiche 
and of Michel Parigot allow us to understand the advantages of these processes quite 
well. Studying the relations between proofs and programs, Dominique Mery presents 
a first stage towards the development of programs parallel to their proofs. The actual 
development in this field may lead to efficient programs related to the type theory for 
the elaboration of actual high-level programming languages. Finally, parallel to the 
recent developments in logic programming with constraints, the paper by Bernhard 
Gil proposes a theoretical framework which should lead to an extension of Prolog. It 
is interesting to note that, in the same direction, the recent results by Georges Blanc 
and Noelle Bleuzen-Guernalec are based upon the combinatorial study of infinite 
words such as the ThueeMorse words. 
Another aspect of discrete mathematics shown during the meeting is their perma- 
nent interaction with the tools and concepts of classical mathematics. The importance 
of measure theory has been stressed in the papers by Ferenczi and Restivo and the 
importance of harmonic analysis in the papers by Frougny and Wen. The paper of 
Danielle Gardy shows that the development of combinatorial analysis may yield 
sharp results in the study of the complexity of algorithms. Analytical methods are 
quite fundamental in the paper by Laurent Baratchart, Martine Olivi and Franck 
Wielonsky, since their aim is to obtain new results in functional analysis and rational 
approximations in order to solve an optimization problem in automatics. 
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